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Abstract
Aim of the study. The objective of the present study was to assess the occurrence of pain, ergonomic skills in the 
dental workplace and the frequency of health-promoting behaviour among dentists.
Material and methods. The survey was based on an anonymous questionnaire. The group comprised 223 dentists 
(172 women and 51 men). The respondents gave answers to 3 groups of questions covering demographic data, work-
ing methods, experience of pain and the methods dentists used to treat such pain.
Results. The survey confirmed that the occurrence of pain in the musculoskeletal system is a universal problem. 
The cause lies in the failure of dentists to observe the basic rules of ergonomics as well as poor work organisation. 
81.86% of dentists and 19.13% of graduate dentists reported musculoskeletal pain over the course of the previous 12 
months. Chronic pain affected 30.09% of the respondents. Pain was most frequently located in the lumbosacral region 
(35.91%). The study revealed a correlation between years of working experience and the percentage of dentists report-
ing pain. 71.82% of the respondents had undergone treatment for pain, 34% of whom sought the assistance of a doctor. 
Treatment helped improve the problem in 90.96% of cases.
Conclusion. The study showed that dentists already require instruction in ergonomics during their undergraduate 
training and they should observe these rules during their professional careers. Regular relaxation exercise reduces or 
eliminates pain in the musculoskeletal system.
Key words: dentistry, ergonomics, occupational disease, back pain.
Streszczenie
Cel pracy. Celem pracy była ocena występowania dolegliwości bólowych, umiejętności ergonomicznej pracy przy 
fotelu dentystycznym oraz częstości zachowań pro-zdrowotnych wśród lekarzy dentystów.
Materiał i metody. Badanie przeprowadzono na podstawie anonimowej ankiety. Grupa składała się z 223 lekarzy 
dentystów (172 kobiet i 51 mężczyzn). Ankietowani odpowiadali na 3 grupy pytań, które dotyczyły danych demograficz-
nych, metod pracy oraz odczuwanych dolegliwości bólowych i sposobów leczenia z nimi związanych.
Wyniki. W przeprowadzonym badaniu potwierdzono, iż występowanie dolegliwości bólowych układu mięśniowo-
-szkieletowego jest zjawiskiem powszechnym. Przyczyną jest niestosowanie się do podstawowych zasad ergonomii 
i zła organizacja pracy. Bóle mięśniowo-szkieletowe wystąpiły u 81,86% stomatologów i u 19,13% absolwentów sto-
matologii – w ciągu ostatnich 12 miesięcy. Ból przewlekły dotyczył 30,09% ankietowanych. Ból najczęściej pojawiał 
się w odcinku krzyżowo-lędźwiowym (35,91%). W badaniu wykazano zależność pomiędzy stażem pracy a odsetkiem 
lekarzy, którzy zgłaszają dolegliwości bólowe. 71,82% badanych podjęło się leczenia tych dolegliwości, z czego 34% 
szukało pomocy u lekarza. W 90,96% przypadków podjęte zabiegi lecznicze przyniosły poprawę.
Wnioski. Szkolenie w zakresie ergonomii konieczne jest już w trakcie kształcenia przeddyplomowego, a jej zasady 
winny być przestrzegane w ciągu pracy zawodowej lekarza dentysty. Regularne wykonywanie ćwiczeń relaksacyjno-
-uspokajających zmniejszy lub wyeliminuje dolegliwości bólowe układu mięśniowo-szkieletowego.
Słowa kluczowe: stomatologia, ergonomia, choroba zawodowa, bóle pleców.
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Introduction
The dental profession not only involves intellectual, 
but also physical effort. The energy expended in 
such work is not great (approx. 1.2 kcal/min). Nev-
ertheless, it is important to bear in mind that den-
tists perform the vast majority of their clinical pro-
cedures in a constrained posture and with static 
loading of the muscles, which is much more harm-
ful for all systems, in particular the nervous- and 
musculoskeletal systems than dynamic loading [1]. 
Work of a static character is performed with the 
force of the muscles maintained in a fixed posi-
tion. In cases of static exertion the blood flow is 
impeded by the contracture of the muscles, and 
accumulated waste products causes acidity, tired-
ness and muscular pain [2].
When performing clinical procedures dentists 
must adopt a standing or sitting position, usually 
while bending over and twisting the spine and at 
the same time placing excessive pressure on tis-
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sue located on the same side and extending onto 
the opposite side [3]. This constrained, unphysio-
logical posture of the body leads to loading of the 
muscles of the back, neck, shoulders and to the 
pressure of the intervertebral discs pushed out-
wards onto the ligaments, zygapophyseal joints 
and nerve bundles. The long-term effect of mus-
cle contracture and spinal loading is deformation 
of the osteoarticular system as well as pain in the 
musculoskeletal system. This pain is sometimes so 
acute that dentists are forced temporarily to inter-
rupt their professional work or even retire early [4].
Despite the fact that dentists are increasingly 
overworked the tempo of life has increased sig-
nificantly in the last few years and more and more 
stress-inducing factors have come into play. Dis-
orders of the musculoskeletal system is not a new 
problem for dentists. For example, as early as 1955 
the first dental chair was constructed for a patient 
in a lying position. In 1966 the Ergonomics Work-
ing Group was set up as part of the Dental Prac-
tice Commission FDI, and in 1987, i.e. 25 years 
ago, the European Society of Dental Ergonomics 
(ESDE) was established.
Aim of the study
The objective of the study was to determine the 
scale of back pain among dentists and examine 
how much the occurrence of this problem is af-
fected by such factors as dentists' working ergo-
nomics, their physical activity, the care they take 
over their own health and general psycho-social 
issues.
Material and methods
The study was conducted on the basis of the au-
thor's own questionnaire. The survey was anony-
mous. The questions concerned demographic 
factors such as age, sex, BMI index, place of work 
and specialisation. More detailed questions cov-
ered such issues as working methods (the posi-
tion adopted by the dentist, “two-handed” or “four-
handed” dentistry), courses taken in ergonomics, 
the number of rest breaks taken, pain in the mus-
culoskeletal system, type of treatment received, as 
well as health-promoting and health-damaging be-
haviour. The respondents were also asked whether 
they regarded the work they performed as stress-
ful. The study group comprised 223 dentists aged 
between 24 and 80. The analysed group contained 
172 women and 51 men. The surveys were con-
ducted during dental conferences that took place 
in Małopolskie voivodship.
Results
A total of 185 of the respondents (81.86% of the 
total) reported experiencing at least one episode 
of pain during the last 12 months. 30.09% of the 
respondents (68 persons) reported chronic back 
pain (lasting for more than a month) and 18.14% 
(41 persons) said they had been completely free of 
pain over the last year (Figure 1).
The respondents most commonly experienced 
pain in the lumbosacral region, which was reported 
by 35.91% of all respondents (130 persons), followed 
by pain in the neck region, noted by 27.35% of those 
surveyed (99 persons), and in the thoracic region, 
which was experienced by 8.01% (29 persons) of 
dentists. 27.07% of the respondents (98 persons) 
reported pain in more than one area (Figure 2).
According to the study results, the number 
of dentists reporting pain increased in line with 
the number of years of professional experience. 
19.13% (44 persons) of dentists just beginning their 
professional careers reported pain connected with 
their work. 43.91% (101 persons) of respondents 
with up to five years of work experience had epi-
sodes of pain. 70.87% of dentists (163 persons), 
with up to 10 years of experience suffered pain, 
while 86.52% of those with up to 20 years of expe-
rience (199 persons) and 91.74% of those with 30 
years of experience (211 persons) and 92.61% of 
those with more than 30 years of experience (213 
persons) experienced pain (Figure 3).
The survey revealed that most dentists (36.41% 
– 75 persons) work in a sitting position by a patient 
Figure 1. Percentage of dentists afflicted by back pain during last 12 months.
Rycina 1. Procent dentystów dotkniętych bólem pleców w ciągu ostatnich 12 miesięcy.
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in a sitting position. Slightly fewer (34.95% – 72 
persons) work in a standing position by a patient in 
a sitting position, and 28.64% of dentists (59 per-
sons) choose to work in a sitting position by a pa-
tient in a supine position, i.e. the working model 
promoted by the European Society of Dental Er-
gonomics (ESDE) (Figure 4).
When asked about whether or not they worked 
with an active assistant 87.1% of the respondents 
(189 persons) answered that they work on a daily 
basis without an assistant – the “2-handed dentist-
ry method”, 12.44% (26 persons) work with an as-
sistant – “4-handed dentistry”, and 1 of the respon-
dents utilises the “6-handed” method” (Figure 5).
When asked what breaks they took during the 
day, 14% of the dentists said that they receive pa-
tients without any breaks, 28% have one break 
during their daily work, 21% take 2 breaks, 17% 
– 3 breaks, and 14% – 4 breaks or more. Physical 
activity outside the dental office is another impor-
tant factor in preventing disorders of the muscu-
loskeletal system. A total of 80.08% (181 persons) 
of the dentists in the survey regularly practice 
sport, 37.39% (83 persons) of whom are physi-
cally active once a week, 26.58% (59 persons) – 2 
times a week, 12.16% (27 persons) – 3 times, and 
11.26% (25 persons) – 4 times or more. The most 
popular types of sport are swimming – 30%, fit-
ness – 28%, walking and Nordic walking – 20% 
(Figure 6, 7).
A total of 71.82% of the respondents (158 per-
sons) had received treatment for pain they had ex-
perienced (Figure 8). 
34% of dentists had seen a doctor, 48.6% had 
visited a physiotherapist, and 6.5% of the respon-
dents had taken sick leave due to pain. The most 
commonly chosen method was massage – 33.17% 
(136 persons). A high percentage of the respon-
dents tried to overcome pain via pharmacological 
methods – 23.17% (95 persons). 17.56% (72 per-
sons) opted for kinesiotherapy, 7.80% for physio-
therapy (32 persons), 6.09% (25 persons) chose 
Figure 2. Percentage of specific segments of spinal column afflicted by back pain in dentists.
Rycina 2. Procent dentystów, u których występują dolegliwości bólowe w poszczególnych odcinkach kręgosłupa.
Figure 3. Percentage of dentists afflicted by back pain in comparison to years of work.
Rycina 3. Odsetkowa wartość występowania dolegliwości bólowych wśród stoma-
tologów w stosunku do przepracowanych lat.
Grzegorz Hille, Anna Seget, Jolanta Pytko-Polończyk
48 DENTAL FORUM  /2/2013/XLIPRACE ORYGINALNE
Figure 4. Working position during clinical procedures.
Rycina 4. Pozycja pracy stomatologów podczas wykonywania czynności klinicznych.
Figure 5. Working methods.
Rycina 5. Metody pracy stomatologów.
Figure 6. Percentage of dentists who are sport active.
Rycina 6. Odsetkowe wartości uprawiania aktywności ruchowej przez stomatologów.
Figure 7. Frequency of sport activities done by dentists in a week.
Rycina 7. Odsetkowe wartości częstości uprawiania aktywności ruchowej przez stomatologów w tygodniu.
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manual therapy, 3.90% (16 persons) treatment in 
a sanatorium, and 1.70% (7 persons) used alterna-
tive medicine. The survey noted a marked increase 
in the popularity of modern forms of therapy, such 
as Watsu – 1,22% (5 persons), and Taping – 4.39% 
(18 persons) (Figure 9). 
Simultaneously, irrespective of the type of treat-
ment taken 90.96% of the respondents (151 per-
sons) who experienced pain reported an improve-
ment after therapy, and 87.56% (169 persons) of all 
those surveyed reckon that such procedures are 
necessary (Figure 10, 11).
Figure 8. Percentage of dentists who decided to undergo treatment due to back pain.
Rycina 8. Procent lekarzy podejmujących leczenie.
Figure 9. Percentage of treatment chosen by dentists afflicted by back pain.
Rycina 9. Odsetkowe wartości rodzaju zastosowanego leczenia przez stomatologów.
Figure 10. Percentage of dentists whose status improved due to treatment.
Rycina 10. Procent stomatologów, u których uzyskano poprawę zdrowia po leczeniu.
Figure 11. Percentage of dentists who feel that they need a treatment due to back pain.
Rycina 11. Procent lekarzy, którzy potwierdzili potrzebę wykonania zabiegów leczniczych.
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Discussion
The present study showed that dentists experi-
ence pain very frequently. Similar to many other 
authors we found a very high incidence of pain 
among dentists. A study carried out in New South 
Wales in Australia showed that 64% of the den-
tists surveyed had experienced pain over the last 
12 months [5]. According to another study con-
ducted in Thailand, 78% of dentists reported mus-
culo-skeletal pain over the previous year [6], while 
79.8% of dentists in a study in Spain had suffered 
pain over the previous 6 months [7]. Valachi re-
ports that 2 out of 3 dentists experience pain over 
the course of a working year and 30% of dentists 
retire early, being forced to do so for health rea-
sons [8]. In a study conducted by Alexopoulos, 
62% of dentists mentioned at least 1 musculoskel-
etal problem, 30% suffered from chronic pain, and 
32% had sought medical help [9]. 
The most commonly reported source of pain is 
in the lower region of the back, indicated in 46% of 
the cases in a Greek study [9], and in 53.7% of the 
cases in an Australian study [10]. Likewise, other 
Polish studies reveal that pain most commonly 
occurs in the lumbosacral (60.1% of respondents) 
and neck (56.3%) regions [11]. The Spanish study 
produced a similar results: pain most frequently 
affected the neck (58%) and lumbosacral (52.7%) 
regions [7]. Ratzon et al. described a high inci-
dence of pain in the regions of the lower back and 
neck (55% and 38.3%) [12]. Dentists in the USA 
also reported health-related problems: 37–60% of 
dentists reported pain in the lower region of the 
back [7]. Hence, frequent pain of musculoskeletal 
origin has been documented in numerous cases.
The studies carried out by the above authors 
showed that the more years dentists have worked the 
more likely they are to experience pain. Szymańska 
obtained similar results and demonstrated a cor-
relation between years of professional experience 
and the percentage of dentists reporting pain [11]. 
According to some results, the occurrence of pain 
is not dependent on age [7], while others indicated 
that musculoskeletal problems peaked in dentists 
in their sixth decade of life. [5]. On the other hand, 
there are studies that indicate that young dentists 
suffer the most intense pain [8].
Major improvements have been made in the er-
gonomics of the dental workplace in the last few 
years. Nevertheless, the working methods of the 
majority of dentists continue to deviate from the 
model advocated by the European Society of Den-
tal Ergonomics (ESDE). According to the results 
of Szymańska's 2002 nationwide study, 27.6% of 
dentists worked in a standing position with the pa-
tient in a sitting position, 22.8% adopted a sitting 
position with the patient also sitting, 39.2% alter-
nated between both these positions, 1.1% always 
worked in a sitting position with a patient in a su-
pine position and 9.3% sometimes did so [11]. Only 
1 of the dentists interviewed in the survey said that 
he always worked with an assistant, and none of 
the dentists employed the “6-handed dentistry” 
method. In turn, Kierklo et al. showed in a 2011 
study conducted in Podlaskie voivodship that 
63.6% of dentists work without an assistant and 
only 3.64% of the respondents observe “4-handed 
dentistry” practices [13]. Considering the fact that 
Szymańska's study was published 10 years ago, 
we can thus observe a significant transformation in 
the ergonomics of dental work during this period.
The amount of rest that dentists gain when 
taking breaks depends not only on the duration 
of those breaks but most importantly on their fre-
quency. Numerous studies point to the positive in-
fluence of short breaks on the effectiveness and 
quality of work. At the same time, they stress that 
it is more effective to take more frequent short 
breaks than one longer break [13, 14, 15]. Accord-
ing to a study by Kierklo et al, 32.73% of dentists 
work without any break, 36.37% take one break 
a day, 16.36% have 2 breaks a day, and 8.18% rest 
after each patient [13, 16]. Szymańska [11] presents 
similar results, i.e. 29.9% of dentists work without 
a break, 46.3% with one break a day and 16.4% 
with two breaks. In turn, the study conducted in 
Spain showed that 52.7% of dentists do not plan 
any rest intervals between patients [7].
Recent socio-economic changes (stiffer com-
petition, more demanding patients, more intensive 
working conditions) have made the daily work of 
the dentist increasingly stressful. Excessive men-
tal pressures have given rise to problems that af-
fect the musculoskeletal and nervous systems. It 
is a well-known fact that stress can cause mus-
cular cramps and pain, especially in the trape-
zius muscle. When asked whether they regarded 
dental work as stressful 91% of the respondents 
answered in the affirmative. According to Rat-
zon's study, 83% of dentists perceive their work 
as highly stressful [12], and 60% of Moore's re-
spondents claimed their work was more stressful 
than other professions [17]. According to a study 
in England, 60% of generally practising dentists 
experience mental pressure, depression and dif-
ficulties sleeping [17].
Because of the burdensome nature of the den-
tist's work experts recommend physical exercise 
outside the dental clinic [18,19]. Spending pro-
longed periods in a fixed position, thereby plac-
ing pressure on muscles and increasing skeletal 
loading, and having to focus on a small field of 
vision is sufficient reason for dentists to activate 
both tensed-up muscles and those not engaged or 
only to a lesser extent engaged in the working pro-
cess [18, 20]. One factor that affects the dentist's 
ability to tolerate physical loading (both dynamic 
and static) is physical fitness [1]. To work the whole 
time in the optimal ergonomic position the dentist 
requires highly resilient back and pectoral girdle 
Ergonomics in the professional work of the dentist – a questionnaire survey
51DENTAL FORUM  /2/2013/XLI PRACE ORYGINALNE
muscles. For example, if the trapezius muscle tires 
the operator begins to adopt a posture with round-
ed, raised shoulders. This is especially important 
for women, as their muscles are approximately one 
third less resilient than those of men, and thus more 
quickly assume an incorrect position during work. 
They are thus more susceptible to musculoskeletal 
disorders [8]. Aerobic exercises are necessary to 
strengthen muscles and in this way prevent the oc-
currence of pain, while stretching can be helpful in 
softening pain in muscles and joints [21, 22].
To avoid the dangers to health connected with 
their work dentists should constantly educate 
themselves in how to prevent musculoskeletal dis-
orders as well as in all aspects of dental ergonom-
ics in the broadest sense of this term. They should 
begin learning about ergonomics during their un-
dergraduate coursework and continue to do so 
throughout their entire professional careers [14]. 
A study in Turkey revealed a high incidence of pain 
among students, more than half of whom reported 
pain in the back or neck region [20]. In another 
study more than 70% of dental students reported 
pain before they had completed their third year of 
study. A study conducted on Brazilian students 
revealed that 65% of them assumed an incorrect 
position during clinical procedures [23]. Another 
study reported that 60% of final-year students do 
not know how to properly use basic diagnostic 
instruments, as a consequence of which they as-
sume an incorrect posture during procedures [24]. 
Unsurprisingly, world dental organisations warn 
that insufficient attention is paid in both graduate 
and post-graduate professional training to the er-
gonomic aspects of dental work. Likewise, Polish 
studies confirm that the majority of practising den-
tists are not developing the skills and knowledge 
they need to work in accordance with the rules of 
ergonomics [11, 16]. According to the results of 
the Podlaskie voivodship study, more than 90% of 
dentists do not know and do not observe the basic 
rules of ergonomics in the workplace [16].
Dentists are often forced to seek help for their 
pain. Similar results obtained by authors to those 
reported by Szymańska in 2002 confirm that this 
remains a widespread and unsolved problem. 
64.6% of the dentists in Szymańska's study under-
went treatment. The most frequently chosen meth-
od for combating pain is physiotherapy (77.5%) 
followed by pharmacological treatment (67.1%). 
Another 20.2% chose other forms of treatment 
from among massage, treatment in a sanatorium, 
manual therapy and gymnastics [11]. 
Summary
The pain experienced by dentists is not a new top-
ic. The problem was already being discussed back 
in the 1970s. However, it is puzzling that, despite 
the introduction of increasingly ergonomic equip-
ment in dental clinics and surgeries and the propa-
gation of “4-handed dentistry”, pain affecting the 
motor systems of dentists continues to be a wide-
spread problem, which the present study also 
demonstrates. The results clearly indicate that the 
reason lies in the failure of dentists to observe the 
basic rules of ergonomics. The majority of prac-
tising dentists are not developing ergonomic work 
skills. The present study showed that dentists pay 
insufficient attention to the ergonomic aspects of 
dental work while they are still undergraduates. It 
is alarming that young dentists already report pain 
at the very outset of their professional careers. 
Therefore, dental students must be made aware 
of the need not only for ergonomic working condi-
tions, but also of the necessity of taking regular ex-
ercise. The negative results obtained in the pres-
ent study stem from dentists' poorly organised 
work practices (few breaks, working without an 
assistant, not making full use of specialist equip-
ment). According to the results presented above, 
dentists are not in the habit of doing regular sport. 
This fact also contributes to the development of 
musculoskeletal disorders and partly explains why 
30% of the respondents were overweight. When 
pain becomes unbearable dentists begin to “treat 
themselves”: sometimes this is limited only to re-
lieving pain with pharmacological agents. For the 
most part dentists tend to opt for symptomatic 
methods. Massage yields good results as it reduc-
es muscle tension and pain through hyperaemia in 
the massaged muscles. It also has a soothing and 
relaxing effect. However, it is not a substitute for 
expert diagnosis, treatment and specially selected 
exercises. 
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